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On August 19, 2016Ecology modified thePhase | Permito include Appendix 13z

Adaptive Management Requirements. Appendix 13 requisaadaptive management

response plars for discharges fromthet EOU 1T £ 3 Aniitic(pal depatatej # EOUQ
stormwater system (MS4) to theLower Duwamish Waterway(LDW). In accordance with
S4.F.3 the City must comply with the specifiequirements identified in Appendix 13. Per

the requirement of S4.F.3.d, Seattle is providing the status of implementation and the
results of any monitoring, assessment or evaluation efforts conducted durirgp16 related

to Appendix 13 Adaptive Management requirements.

for the LDWand related information related to these Adaptive Management Response
Plansinto one report. SPU provided Ecology with a Source Control Implementation Plan
(SCIP) in March of 2015and SPU hasmplemented the actions contained in the SCIP

through August2016. Beginning August 19, 2016, SPU has been implementing actions that
Ecologyhas approved as an S4.F.3.b Adaptive Management Response .Plan

The following sections describehe actions that the City has taken to implement the
adaptive management plan as described in Appendix 13 of the August 19, 20P6ase |
Municipal Stormwater Permit.

Background

An S4.F notification was submitted in 2007 to notify Ecology of potential water quality
problemsOEAO | AU AA OAI AOCAA O AEOABMAPBWIdY AOI i OF
determined that a report under S4.F.2.a was not necessary, with that determination

conditioned on certain City actions. Ecology required the City, beginning with its Phase |

Permit Annual Report for 2008, to include a summary of its stormwater management

efforts in basins that discharge to the. DW. The Citywastol | OE AU %AT 1 1 CU EA&A 3.
involvement in federal Comprehensive Environmental Response, Compensation, and

Liability Act (CERCLA) and associated Source Control Strategy processes chaogaew

information becameavailable regarding phthalate recontamination in theLDW.

An S4F notification was submitted on December 5, 201® notify Ecology of potential

sediment qualityD OT AT AT 6 OEAO 1 AU AA OAI AGAA O1 AEOAE/
LDW. Ecology accepted the notification (June 4, 2014) as a general notification for all MS4
AEOAEAOCAO OI OEA ,3$7 & O All ,3%$7 OAAEI AT O AE
SCP (November 2013)fulfilled OEA #EOUS8 O OANOEOAI AT O &I O OOAI
expanded adaptive management response. The City revised the SCIP, and a final draft of

the SCIP was submitted to Ecology on March 31, 2015



Though not for the LDW or adptive management, é&84F notification was submitted on

September 5, 2014 to notify Ecology of potential sediment quality problems that may be

OA1T AOGAA O1 AEOAEAOGCAO A&£0iIi OEA #EOUGO -31 £ C
Waterway. To satisfy the pernit requirements, the City continues to engage inbusiness

inspections, source tracing, line cleaning, and other programegarding the EW, as well as

ongoing source control efforts to support the EW CERCLA cleanup.

Appendix 13 - Adaptive Management Requirements Reporting

Source Tracing and Sampling Activities

SPU collects samples of storm drain solids from with the City MS4 to characterize the

NOAT EOU 1T &£ | AOAOEAI AEOAEAOCAA OI AT A &EOii OE
grabs from private onsite catch basins andatch basins located in the public righf-way,

2) grabsfrom inline maintenance holes in the conveyance system, and 3) inline sediment

trap samples. Data generated from these samples are used to identify potential

contaminant sources and to prioritize source tracing/control activities. BetweenJuly 2016

and December 2017 SPUcollected 80 samples ofstormdrain O1T 1| EAO AO0T I OEA #EC

SPU has received funding from Ecology to investigate, experiment and develop new tools t

help SPU and others conduct source control. These projetetection dog and sediment

trap pilottests) AOA 117 O OANOEOAA Au OEA OEAOA ) DPAOIEOD
Detection dog pilot test

The detection dog pilot test project is funded nder Stormwater Financial Assistance
Program Grant WQG2015-SeaPUE00196. During 2017, SPU conducted continued
training events for the detection dog/handler team including anevent in Tacoma in March
which was attended by Ecology staffHeather Khan,EcologyStormwater Grants &
Restoration Specialist; Holly Davies, Toxics Policy Coordinator; Melisa Snoeberger, Grant
Project Manager; and Dale Norton, Western Operations Section ManadeAP. The
detention dog/handler team also screened areas where SP&uspected there may be PCB
sources and successfully identified PCBs in several areas that would not likely have been
£l OT A AU 30560 OOAT AAOA O1 OOAA OOAAET ¢ OAAETE
The final report describing the pilot test resultswas submitted to Ecology in OctobeR017.
SPU considers the pilot study a success. Lessons learned during the test included:

A The detection of an invisible target such as PCBs has unique challenges. Dogs are
rewarded promptly for a positive result, butchemicals do not provide any visual
confirmation. Fortunately, we found that PCBs have a unique and recognizable odor
that can be smelled by humans at high levels so that positive responses could be
quickly rewarded.



A Having field sites with known and quatifiable PCB hot spots in multimedia (paint,
caulking, soil, equipment) helps dial in the detection ability of the dog and handler
in the urban environment.

A Detection work during windy conditions should be avoided.

A The detection dog team was highly motiated to find PCBs Consequently the
handler needsto be confidentthat not finding PCBs at a site is also a useful
conclusion.

A Detection dogs are best suited to screening areas to eliminate thogeeaswithout
PCBs, or to locate specific PCB hotspotsthar than to define the extent of PCB
contamination.

A The development of confidence for both the detection dog and the handler is key to
the success of the detection team in identifying PCBs.

SPU is currently evaluating optiongor continued use of theEAGL grant, including training

a new detection dog/handler team &s the dogSampsonhas retired from detection work)

AT A ARAOAIT T PET ¢ OOAT AAOA DPOT OT AT 1 O0rpil EAEAO
tracing program. SPU intends to present a plan técology in early 2018.

Sediment trap pilot test

While not a specific requirement of Appendix 13SPU is currently testing a newediment
trap design to provide more effective collectiorof storm drain solids to support source
tracing efforts that are required by Appendix 13 The second phase of this work, involving
field testing oftwo field prototypes, is funded by EAGIGrant WQCG2015-SeaPUB00196.
The traps, installed at 2 field locations(S Myrtle Street storm drain and Diagonal Ave S
combined sewer overflow/storm drain), were retrieved in March after a oneyear
deployment; samples were analyzed for grain sizeéSPU submitted a field report to Ecology
in October2017. Although results were encouraging, SPé&lected to conduct one
additional year of physical testing before initiating chemical testing. The traps were
immediately redeployed and will be retrieved in March 2018.

Effectiveness Monitoring Program

SPU is on track to install or collect one sample per calendar yeaoin each outfal and
near-end-of-pipe location in Tables 1 and 2 of Appendix 13In 2017, SPU installed two
traps at the last maintenance hole before the outfalh the new 17h Avenue S drainage
systemthat was constructed as part of the Terminal 117 Early Action clearp. SPU
submitted a draft and revised Quality Assurance Project Plan (QAP#B) the LDW source
sampling programto Ecology. Source tracing data collected from he 2016 through
December 2017are provided in Attachment A of this report and will be loaded into EIM.

1 Results for samples collected and validated since the 2016 annual report.

Al



Business Inspection Program

In support of the LDW cleanup effor$, multi-media inspections are conducted, which cover
stormwater pollution prevention, hazardous waste management and industrial waste

management. IN2017, SPU onducted 279 inspections in the LDW. Each business is

ET OPAAOAA &£ O AT i pPi EAT AR xEOE OEA #EOUB8O 3010
compliance with all relevant best management practices (BMP) for source control. The

inspections resulted in126 Corrective Action Letters, andsix of these sites were referred to

Ecology for potential NPDES Industrial Stormwater permit coveragelen facilities were

EOOOAA ./ A3 ODPEEAITIAIAT xEOE OEA # Brefadliventeed Oi x AOA
into a Vduntary Compliance Agreementvith the City.

The SCIP described several planned enhancements to streamline the business inspection

program in the LDW. The status of these efforts is provided in the following sections.

Shortened business compliance period

Seattle Public Utilities continues to seek ways tmost effectively require thatbusinesses
comeinto complianceand remain in compliance. In January 2016, SPU Source Control
conducted a Rapid Office Kaizen * ADAT AOA Al OwdikBhobxdimnptoldthe T 06 q
stormwater code compliance inspection processes and improve our customé@experience.

The objective of the event was to streamline our processes by identifying and eliminating
wastes. The hope was to accomplish efficiency changes before implementangobile

inspection data collection system. One of the inefficiencies that was identified in this

Kaizen process was that inspected businesses with code violations were taking too long to
return to compliance. Because of our workshop, SPU Source Contradified the business
inspection process to reduce the returAo-compliance period by eliminating an

unnecessary and timewastingstegh OEA OOAAT T A AT A Z£ET Al 1 AOOAOD

Prior to the Kaizen workshop the Source Control inspection returto-compliance process
progressed through a series of inspections followed by compliance letters and ending with
a closure letter whenever compliance was achieved in this process

Initial inspection

Corrective action letter + 30 days

Follow-up inspection

Second and final leter + 15 days

Follow-up inspection

Notice of Violation with deferred penalty + 15 days
Follow-up inspection (and penalty if still in noncompliance)
Acknowledgement of Completion letter

vy > DD D D>

The typical return-to-compliance process was taking on averadgsb days Under the pre-

Kaizen process, businesses would get a site inspection, a corrective action letter,a re

ET OPAAOGEIT AT A OEAT A OOAAIdhdéitioAd tikne teetomeiintdd 1 AOO
compliance before a Notice of Violation is issuedNow, a business has 30 days to come into

4



compliance after receiving the corrective action letterand if the corrections are not made,
a Notice of Violation is issued Extensions may be issued on a case by case badibkis
change has resulted in a reductionfgrocess time, allowing SPU to inspect more
businesses.

SPU also has implemented a procedure whereby if a business has been inspected multiple
times, it can be immediately issued a Notice of Violation for not maintaining best
management practices between inspection cycle€limination of tE A OOAAT T A AT A E&E
1 A O §éb @quired less time to reinspect, write letters, and input data. This change
estabished that consequences for norcompliance, and lack of actiorare more immediate
when code violations were observed.This move is intended to impress upon businesses
the importance of maintaining stormwater best management practices, rather than
implementing them just for an inspection period. At the closing of an inspection cycle,
businesses are alerted that they may be issued a Notice of Violation immediately upon the
next inspection if compliance is not sustainedThis process is used on a case bgse basis,
for businesses that SPU has inspected multiple times with no sustained improvement
between inspection cycles.

Following the Kaizen event, the new inspection protocol implemented is as follows;

Initial inspection

Corrective action letter + 30 dgs

Follow-up inspection

Notice of violation with deferred penalty + 15 days
Follow-up inspection (and penalty if still in noncompliance)
Acknowledgement of Completion letter

v > > D

As this process was refined and implemented by SPU Source Control inspectiorffsthe
time for a business to return to compliance has decreasemh average 22 days.

Revisions to BusinessInspection Information Gathering Protocols

For many yearsthe SPU Source Controfeamhad useda lengthy inspection checklist that
covered not only City Stormwater Code compliance buncluded multimedia inspection
observations for compliance with air, hazardous waste, and industrial waste regulations.
The datawere recorded on the inspection checklist and entered into the SPU inspection
database. Data collean could be time consuming and cause confusion or cloud authority
andcloud 3 0 5nfe§sage about City source control measures required by City code.
Referrals from these observations were made to state, county, and regalragencies wih
code authority. Indicationfrom other agencies is that they rarelyusedthe data collected in
the SPU inspection process To improve efficiency with the inspection processSPU
decided that the data entry for theseNon-City Stormwater de violationswould be
discontinued. Inspectors were still encouraged to look for these other environmental

AT TAAOT O 01 AAO AO A OOOEACAG £ O T1ERdAYD ACAT A

= A N .z
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problem sites toanother agency for follow up andwill be part of that A C A T énfordetent
activity for resolving the issue. These changes have helped to shorteéh 0 5ifsg&ction
time onsite, without compromising the integrity of theinspection.

Transition to Electronic Information Collection

SPU hasisedpaper inspection forms and two Merosoft Access databases to track business
inspections, stormwater facility inspections, water quality complaints and spills since 2003.
Thesedatabases are near the end of their useful lifand mobile devices such as cellular
telephones and tablets have made a papdrased inspection system obsolete.

SPU conducted a &izen event to identify ways that the Source Control Team could become
more efficient and develop a team culture that supports continuous improvement. The
Kaizenevent was a 5day workshop at which source control team members mapped out

the current business inspection process, evaluated the process to identify areas where a
new process would improve efficiencyand then designed a new process to realize the
efficiencies.

A focus of theKaizeneveix AO O1 [T AD 10600 OEA OAAI 60 DPOIT AAOGO
requirements could be developed. The business requirements form the basis dfRU
business caselocument that authorizes funding and resources to develop a replacement
database and mobile solution. The Stage Gatas approved and the Source Control Team
is authorizedto design a new database, with mobile data collectionsing Microsoft

Dynamic CRM. This software will allow for the centralization of data and facilitate
communication with our customers, management and Ecology. Inspectors wilk@mobile
telephones or tablets to collecteal time inspection data,schedule follow upinspections,

and access GIS and other databases while in the field to save time and provide better
customer service.

This project is on track and it is anticipated that SPU will meet the requirement to

OOOAT OEOEIT T O1T Al AAOOI 1T RADGEIAMI O ICARY ik fpokiddc Irip B O
a report on the project at that time and in the 2018 Appendix 13 Annual Report.

Effectiveness Evaluation of the Enhanced BusinessInspection Program

SPU igdeveloping an effectiveness studyworking to meet the Appendix 13 requirement to
AT TAOAO O'1T AEEAAOEOAT AOO AOGAI OAGETT 1T &£ OEA A
31, 2018 The study willprovide feedback to SPU on its program

Operations & Maintenance

In 2017, SPWleanedapproximately 18,000 linear feet ofpipe in the 1st Ave S (west) and S
Kenny StreetMS4drainage basins. These basins were identified as priority basins in the
# E O U 8 BCIR, Thip work is conducted to remove solids that have accumulated in the
MS4, in orderto prevent them from discharging into theLDW and to facilitate source
tracing efforts. Water generated during line cleaning operations was treated and
discharged to the sanitary sewer under a discharge authorization with KgnCounty. Solids

6



were dewateredand transporteA O 7 AOOA - AT ACAT AT 080 OAI 1T

eventual disposal
Operation and Maintenance for Duwamish Source Control Needs

SPUconducted an evaluation oexisting operation and maintenance workfor catch basin
and flow control/water quality facilities in the MS4 basins that discharge to thé.DWto
determine if programmatic strategies could be implemented to assist with Source Control
The evaluationwas delivered to Ecology in February 2018 (180 dgs prior to the

expiration date of the permit) andis included asAttachment B.

The results of this evaluation are that SPU will continue witthe current approach to
inspection and maintenance of catch basins. The schedule will be to inspect all catchibas
annually, including those on S. Myrtle St, and to perform maintenance as needed within 6
months. The performance target is the target contained in the permit under S5.C.9.d.iii
inspect all catch basins and achieve at least 95% of required inspections.

SPU will continue with the current approach to annual inspection and maintenance of
stormwater facilities owned and operated by the permittee. The performance target is the
target contained in the permit under S5.C.9.c iiinspect all sites and achieveat least 95%
of required inspections.

SPU will continue with the current approach to line cleaning in the Lower Duwamish SCIP
basins as detailed in Section 7 of the 2018020 Source Control Implementation plan

which is designed to clean a minimum of 4,000 linear feet of storm drain line each year.
SPU will be working toestablish consistent preventative maintenance (M) frequencies as
part of the refinements to planning and scheduling associated with the lindeaning

program in the Lower Duwamish Waterway. SPU will hold an annual meeting between the
Source Control Team and the Drainage and Wastewater Maintenance team to coordinate
line cleaning efforts between contracted crews and SPU crews.

SPU will report an progress and accomplishments made towards completion of the South
Park Conveyance Project in the 2021 Annual Report.

SPU will continue the development and refinement of preventative maintenance and job
plans for City owned stormwater infrastructure and report on status in the 2021 Annual
Report.

Identification and Prioritization of Priority Capital Projects to Improve Roadway
Surfaces in the LDW MS4 Basins

For the entire City, a key element for identifying locations for roadway surface

improvement is pavement condition. SDOT evaluates arterial road conditions once every
three years based on ASTMD standards. The most recent pavement condition inventory for
arterial roads was completed between 2013 and 2015. In addition, about 85% of non

AA



arterial roadways were evaluated between 2013 and 2015. For nearterials, the condition
of a single sample street within a geographic area is used as an estimate of the pavement
AT 1T AEOET T xEOEEI OEAO COEAS -1 00 1T £ 3%$/4060 b

SDOT has several programs aimed at maintenance and improvement of roadway surfaces
throughout the City. SDOT has reviewed each program to identify relevant projects. Once a
project is funded, it progresses through a series of milestones that lead updonstruction.
These milestones are planning start, design start, design (10%, 30%, 60%, 90%, 100%), bid
advertisement, bid award, and construction start. The farther along the milestone path the
project has progressed, the more certain the scope and schde become.

SDOT has evaluated paving programs and identified funded priority pavement
improvement projects within the Lower Duwamish drainage basins. These projects are
described below.

Move Seattle

In 2015 Seattle voters passed the Move Seattle nihyear, $930 million property tax levy
which is a significant source of funding for the transportation budget. This levy replaces
funds previously obtained from the Bridging the Gap levy that helped fund SDOT between
2006 and 2015. The Move Seattle funds pport on-going pavement maintenance and
corridor improvement projects. The Move Seattle 1{§ear Strategic Vision for
Transportation set forth methods for identifying streets as priority corridors for

investment and ranking projects proposed for these cordors. The Move Seattle
methodology used several factors including leveraging opportunities, funding availability,
Al i i 0T EOU OOPDPI OOh 3%$/4860 AQEOOEI ¢ AiiiEOIATO
major maintenance to prioritize capital projects. SDOTds identified the Move Seattle
priority projects, listed by project type below, that are located within the Lower Duwamish
drainage basins and cameduce pollutants in the roadway runoff and/or improve the
effectiveness of operational BMPs

Corridor Projects

Corridor projects install a suite of improvements within a specific geographic area. These
improvements can focus on bike facilities, safety improvements, utility upgrades, providing
greenways, traffic revisions, transit lanes, and freight corridordyut they also frequently
include pavement improvements.

234 Avenue Phase |l

This project will repave 5,429 feet of roadway on 238 Avenue between South Jackson
Street and Rainier Avenue South. SDOT will mill and overlay asphalt portions of the
roadway, install concrete on selected portions of the roadway and repair the roadway base
where it has broken. The repaving will reduce the amount of sediment generated since the
deteriorated portion of the roadway that produces sediment will be replaced and the
renewed surface will reduce areas where sediment can accumulate. TwefTthird Avenue



is a road within the Diagonal Avenue S. combined sewer overflow (CSO)/storm drain (SD)
Lower Duwamish drainage basin that SDOT sweeps to improve water quality. The renewed
pavement surface will increase the effectiveness of the sweeping BMP. The project is
currently completely designed and ready to advertise for construction bids. It is scheduled
to be completed by mid2019.

231 Avenue Phase |

The 234 Phase | project re@ved 2,770 feet of roadway on 28 Avenue between Cherry and
South Jackson Streets in 2017. This project was the first phase of the®28venue repaving

and is located within the Diagonal Avenue S CSO/SD Lower Duwamish drainage basin. The
anticipated sediment reduction results are the same as those described for the 2Avenue
Phase Il Project.

SPU Drainage PartnershigBSouth Park

The project is a partnership with Seattle Public Utilities (SPU) that will rebuild priority
roads and stormwater conveyanceo direct stormwater to a planned pump station and
water quality treatment facility. The project is located within the T Avenue S SD and the
2nd Avenue S SD Lower Duwamish drainage basins.

Several roads in the proposed project area are in need of rapahe worst of which are
deteriorated to the point that they produce sediment. SDOT will decide whether or not
rebuilds will occur based upon several factors and considerations. SDOT is currently
working with SPU to finalize which streets to rebuild basd on the drainage improvement
plan footprint, the technical feasibility, the cost of the roadway improvements and available
funding. The streets selected for rebuilding are located near the 1,880 linear foot portion of
South Portland Street that SDOT rebiin 2015 for $3.4 M. As with the Portland Street
rebuild, the South Park Partnership project is expected to significantly reduce the quantity
of solids generated from the roadway and entering the roadway runoff.

SDOT has allocated $10M for the rebddiof arterial and non-arterial roadways for the

South Park project. The current milestone status for this project is 10% design. The SDOT
goal is to complete the South Park road improvements by the end of 2022. This schedule
and actual completion of ths project are subject to change based on the identification of
the needed drainage improvements, changes in scope identified during the design process,
SPU/SDOT project delivery decisions, technical feasibility and other competing City
priorities. At this time the paving for the SPU/SDOT partnership is expected to cover
approximately 3,100 linear feet of roadway.

Arterial Asphalt and Concrete Program (AAC)
This on-going program rehabilitates major arterials. The Move Seattle Levy funds are
expected torepave up to 180 lanemiles of arterial streets, maintaining and modernizing

cub T &£ 3AAO0O0I A6O AOOEAOO OOOAAGMINAYBBFUHET ¢ OEA

2016-2024, the arterials where SDOT plans AAC projects have been identified based upon
pavement condition, traffic volume, use of the roadway, geographic equity, social justice
equity, coordination with utility partners (SPU, SCL) and funding leverage (grants). Three
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of the projects are within the Diagonal Avenue S. CSO/SD. Schedule and acturaptetion
of particular projects is subject to change depending on project scope adjustments and
funding.

The projects will mill and overlay asphalt portions of the roadway, install concrete on
selected portions of the roadway and repair of the roadwaydse where it has broken. The
repaving will reduce the amount of sediment generated since the deteriorated portion of
the roadway that produces sediment will be replaced and the renewed surface will reduce
areas where sediment can accumulate. The projedse located on streets that SDOT
sweeps to improve water quality. The renewed pavement surface will increase the
effectiveness of the sweeping BMP. Details of the projects are listed below.

AAGDearborn

The project will repave 912 feet of roadway locatedn South Dearborn Street from the
Dearborn offramp to Rainier Avenue South. The current milestone status for this project is
100% Design. The project is expected to be completed by December 2018.

AAG South Spokane Street and 15th Avenue South

The projectwill repave 4,041 feet of roadway located South Spokane Street between S.
Columbian Way and 18 Avenue S and on 18 Avenue S. between S. Angeline Street and S
Spokane Street. The current milestone status for this project is Planning Start, and the
scheduled completion is September 2020.

Rapid Ride CorridorRainier /Jackson AAC Portion

The project will repave?2,775 feet of roadway on Rainier Avenue South between South
Dearborn and South Massachusetts Streets. The current milestone status of this project
Planning Start, and the projected completion date is m@021.

Additional Paving Programs

In addition to the capital project programs discussedibove, SDOT operates paving
programs that are implemented by3 $ / 4néhQuse crews and a micresurfacing program
that is normally scheduled each summer if funds are availablé&chedule and actual
completion of particular projects depend uponfunding, project scopes, and competing
work priorities . In 2016 and 2017 SDOT auapleted approximately 21,300 square feet of
crew-led roadway improvements and 1,000 linear feet of micresurfacing. The projects
were located within in the 7h Avenue S SD, SW Idaho SE5 8D at Slip 4, and the Diagonal
Avenue S SD/CSO lower Duwamish basi The programs are described below.

Micro-surfacing

Micro-surfacing, the application of a protective seal coat to extend pavement life, has been
anonCi ET C POI COAI [ ATACAA AU 3$/ 480 #ADEOAI
chosen for microsurfacing are selected based on pavement age, pavement maintenance
history and inspection results from Maintenance Operations Division. They are mostly low
volume, nonarterial streets.

10



Arterial Major Maintenance (AMM)

This is a program implemented bySDOTin-house Maintenance Operation crews. The
program typically has funds to repair approximately 8 lane miles per year at about 65
targeted locations. The jobs typically consist of one to three blocks of mill and overlay or
replacement of eight to tenconcrete panels. No project exceeding $120,000 in value can be
constructed by crews, so only projects that do not trigger drainage improvements per
Seattle Stormwater Code are undertaken. About 65% of work is planned about a year in
advance, the remaindeis complaint-driven. For the planned portion of AMM projects

there are several areas that are repaired annually because they fail repeatedly but have not
been upgraded by an AAC project. AMM priority locations are near schools, hospitals, or
bike routesor in an area where the work can be combined with other City departments. As
much as 35% of the AMM budget is spent constructing ramps for ADA compliance.

Non-Arterial Street Resurfacing and Restoration (NASS)

This is a program operated in the samermar as the AMM program except that the streets
repaired are norarterials. This is the only SDOT maintenance program that addresses
pavement conditions on nearterials, and its budget covers about 2 lamées per year.

Pothole Repair

Maintaining saferoadways is the main priority of the pothole repair program. The
locations of the pothole repairs are based on public complaints. According to the
Maintenance Operation personnel who implement the program, the Greater Duwamish
area may have a higher potble repair rate because freight trucks tend to break up roads.

Chip Sealing

SDOT no longer has a chip sealing program. The last chip sealing was performed in 2013.
Going forward chip sealing will not be used to improve pavement surfaces in the Lower
Duwamish storm drainage basins.

Report on weekly sweeping of S. Myrtle St.

S. Myrtle St. was swept by SDQIB times in 2017 as part the Street Sweeping for Water
Quality Program (SS4WQ).

Report on quarterly inspection of catch basins and maintenance holes on S. Myrtle St.

SPU conducted quarterly inspections of catch basins and mainline maintenance holes from
20117 2017. .
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The data for catch basin and mainline maintenance hole measurements from 2011 to 2017
are provided in Table1. Measurement locatiors on shown onFigure 1. These data were
evaluated as part of the evaluation aéxisting operation and maintenance workior catch
basin and flow control/water quality facilities in the MS4 basins that discharge to theDW,
to determine if programmatic strategies could be implemented to assist with Source
Control. The evaluation determined that the catch basins on S. Myrtle Street accumulate
solids or require maintenance similar to those in the rest of the LDW MS4 basins. The
evaluation results support redwcing the inspection frequency of the South Myrtle Street
catch basins from quarterly to annually to be in alignment with the catch basin inspection
and maintenance program in the rest of the LDWIS4basin. SPU will propose to Ecology
that this adaptive maragement requirement be revised in the 2019 permit.

Table 1: S Myrtle St maintenance hole measurements.

EQNUM T 576148" 576126" 576140 576158" 576162" 576145" 576165 943593 599350 599353 599354
Location S Myrtle St S Myrtle St north side S south side S south side S S Myrtle St south side S northside S S Myrtle St S Myrtle St S Myrtle St
cul-de-sac, cul-de-sac, Myrtle St, Myrtle St, Myrtle St, and Fox Ave Myrtle St at Myrtle St,  cul-de-sac at SIM at 7th Ave S
west north west of SIM west of SIM  east of SIM S 7th Ave S east of SIM
Type CBL CBL CBL CBL CBL CBL CBL CBL MH MH MH
Outlet pipe size 8 8 8 8 8 8 8 8
Casting Width 1-4" 1-4" NA 1-4" 1-4" 1-4" 1-4" 1-8" NA NA NA
Casting Length 2-7" 2-7" NA 2-7" 2-7" 2-7" 287" 2-0" NA NA NA
Structure Depth (ft) 6.45 7.90 NA 7.22 6.4 6.61 5.76 6.2 7.45 7.35 5.76
Sump Depth (ft) 3 2.4 2.6 2.4 2.9 2.9 2.5 2.3 NA NA NA
2011 percent full
04/21/11 0% 0% 4% 0% 13% 3% 46% 11% 0% 0% 0%
07/14/11 0% 0% 3% 8% 29% 13% 1% 21% 0% 0% 0%
2012 percent full
01/05/12 0% 1% 10% 11% 50% 13% 19% 27% 0% 0% 0%
06/22/12 1% 19% 11% 16% 57% 11% 41% 20% 0% 0% 0%
10/11/12 1% 9% 16% 27% 62% 14% 45% 27% 0% 0% 0%
[2013 percent full
02/11/13 9% 22% 22% 38% 69% 14% 53% 28% 0% 0% 0%
05/01/13 12% 24% 23% 48% 3% 23% 52% 33% 0% 0% 0%
10/28/13 2% 2% 29% 50% 8% 28% 49% 34% 0% 0% 0%
12/23/13 4% 5% 31% 58% 9% 17% 51% 29% 0% 0% 0%
2014 percent full
03/14/14 4% 13% 30% 68% 19% 38% 49% 26% 0% 0% 0%
06/23/14 5% 15% 38% 73% 21% 27% 55% 37% 0% 0% 0%
09/29/14 6% 13% 42% 2% 22% 29% 55% 36% 0% 0% 0%
12/29/14 6% 15% 43% 81% 30% 28% 50% 36% 0% 0% 0%
2015 percent full
03/27/15 7% 16% 43% 80% 33% 32% 53% 44% 0% 0% 0%
06/29/15 8% 17% 40% 2% 36% 32% 55% 41% 0% 0% 0%
09/22/15 10% 28% 50% 2% 37% 31% 0% 45% 0% 0% 0%
| 12/29/15 9% 15% 43% 12% 40% 39% 8% 37% 0% 0% 0%
2017 percent full
02/22/17 14% 30% 56% 49% 63% 48% 34% 55% 0% 0% 0%
05/25/17 16% 30% 0% 5% 5% 45% 41% 0% 0% 0% 0%
08/17/17 20% 36% 0% 5% 0% 43% 38% 0% 0% 0% 0%
11/22/17 24% 38% 0% 14% 8% 48% 42% 0% 0% 0% 0%
Times Exceeded
Maintenance Oin6years |[0in6years |0in6years |1in6years [3in6years [0in6years |0in6years |0in6years [0in6years [0in6years |0in6 years
Threshold (60%
full)
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S. Myrtle St. Drainage System Legend
N ~=»- SPU Drainage Main Private Drainage Main I catchBasin
w{}z =3 SPU Sanitary Main === Private Sanitary Main O Catch Basin Grated Top

===~ SPU Combined Main Private Combined Main &  Flow Control Catch Basin

s
0 50 100 150 200 e King County Drainage Main - = Phantom Connector
Feet

=== King County Sewer Main

Figure 1: Catch basin and maintenance holes measuring locations on S. Myrtle St.

Structural Controls
South Park Water Quality Stormwater Treatment Facility

The South Park Water Quality Facility will treat stormwater runoff from the ™ Ave S
drainage system and is progressing oschedule. SPU completed pilot testing of two
treatment technologies (chemially enhanced sand filtration and ballasted flocculation)
and submitted the test report to Ecology in 2017 Testing was conducted tdl) evaluate
treatment performance, 2) identify appropriate treatment chemicals/dosages, and 3)
evaluate operational conditons. The project team will focus orevaluating the pilot test
results to identify the preferred treatment technologyin 2018.

Street Sweeping Expansionz Arterials

This programhasexpandedOE A # EOU G O sweephd [iddg Arh eDcoOithéhts
iNnOEA o1 AT O1 007 OA @& Ingdraied Planp 6 O AOAOxAUO

The team began implementing the plain 2016.
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During 2018, the team will continue to implement the plan and adapt as needed to mdée
regulatory targets. The key tasks planned for this year include:

A Continue sweeping newarterial routes.
A Use3$/ 460 AAU OEEAO OOA EA£ A Gifiduyintaihtdining A Ol
a night crew of six.
Terminal 117 Adjacent Streets and Drainage Project

While not an Appendix 13 requirementjn 2017, the City completedmodifications to the
drainage system that was constructed as part of th&djacent Streets and Stormwater
Infrastructure project for the Terminal 117 Early Action Site. Thes modifications were
needed todirect runoff along the S Donovan St pedestrian pathwayp drain to a
bioretention cell as designed SPU also installed two sediment traps in the last
maintenance hole before the outfall in the nevit7th Ave Sstorm drain that was constructed
as part of this project. Thidocation will be used for the Effectiveness Monitoring Program
in Appendix 13.

Annual Prioritization

Validated data fromstorm drain solids samplescollected between approximatelyAugust
2014 and December20172 were compiled and reviewed to assespotential changes in the
chemical characteristics of storm drain solids.This information was then used to re
evaluate the priorities presented in the SCIP.

Data Review

Comparisons forthe major risk drivers in LDW sediment that are monitored in storm drain
solids (arsenic, PCBs, and cPAHYe provided in Figures2-73. These figures present data
for the following outfalls that were sampled betweenAugust2014 and December 2017

A Diagonal Ave S CSO/SD A SW KennySt SD

A S River St SD A Highland Park Ave SW SD
A S Myrtle St SD A 1st Ave SW SD (west)

A 1-5SD at Slip 4 A 2nd Ave S SD

A Norfolk CSO/EOF/SD A 7t Ave S SD

A SW Idaho St SD A 170 Ave S SD

2 Data for samples collected and validated since the SCIP was completed in 2015.

3 Dioxins/furans have been identified as a risk driver in LDW sediment, but these chemicals are not routinely
analyzed in storm drain solids samples.

4 Includes data for samples collected and validated since the SCIP was completed in 2015.
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The relatively low number of samples collected from some of theutfalls between August
2014 and December 201 Makes it difficult to draw strong conclusions about trends in
storm drain solids chemistry.

15



= Min

= Median

X Mean
—SC O

14

"

20

6
4

L

>

10

!

Note: Samples collected August 2014 thru December 2017 (post SCIP)

44

813

L

9s

SL

<
-
o

1,000

100

10

(By7Bw) s1ussiy

No of
samples

as s oAy Wil

ds s9AY 4L

ds S 9y pug

as ms A siied puelybiy

S 1S Auusyms

(1sam) 0S5 S oy 151

ds is ouyepI s

ads 1S EICHEd MS

asisuedd s

as/403/0SD HI0HON

as s oAy Wigl

asis uepleg g

asisspAnNS

s 1S uomblg s

dsisleny s

(1ses) gs s oAV IS)

dsS/0SD S ey |euoBelq

dsis epersN S

PSW IV

Arsenic s boxplot from the 2015 SCIP (2003 through July 2014 samples).

Figure 2

6
L
LT
Elg
0z
ST
- €
x5 &
= o
522288 8
r 11 x — —
¥
k <59
4
9
[44
H €
B ]
I i 1 v
8%
HX 1—1 S
@
I | s
~ o
o =
—{x T+ g ¢
~ =
X S K
o v 8
L K TH— 3 oo
o 3
X R
b ~ m.
I N3 ] £ 115
oo n
= %
i X s [414
o o o 3
(=] (=} —
S il 8
- (oe3s So] ‘mp Sy /3w) swasay m
z

asisyiee s

assany YL

Qs s @Ay puz

(15M) 5 S @AY IST

as MS A yded puelysiH

as IS AuuaNMS

dS3SOYEPI MS

as IS eloHeg Ms

ISueAY S38 QS &

a5/403/0SD IPHON

T#ASYION

QS S =AY LIgT

v diIs1eas 51

as umolsgiosn

asisusplens

QSISSHANS

asisuoslg s

ASISIeAY S

(3se3) @5 5 any 3sT

@5/0SD S 3y |euoSelq

QSIS epensN §

PSW IV

PSIN-UON

Figure 3: Arsenic boxplot (August 2004 1 December 2017 samples).

16



1,000,000
= Min
-— -— = Max
100,000 = Median
X Mean
— Remedial Action Level
- -
= 10,167
< 10,000 !
o
2]
S
k-] 2,851
p 1810 1 o7 X 2,3% T
i oo % 1317 - % 1,397 970 ] T -
e " L =ciT 558 =831 T I X 660 | 22X |
=) — 80 e gq7 X 549 oy ke 514 -6
ES — 373 =227 3% 326 55 X 363 X 392 30328 Loy
T H - 208 X 240 =21
= T =174 | | 124
S 100 £ s e —+
[ E) - L
-
< L
10
-—
Note: Samples collected 2003-July 2014.
i -
No. of samples o — =~ 3] o w 7] o o o 5] [ =] ~ ['s] [Z] _'If_i o w _'I: P~ 5]
P g 2 B 3] n 3 ~
a
a) = fa) a o o a fa) = Q0 [a)
3 3 8 2 § 8 2 8 8 8 ¢ 8 g § ¢ & 2 8 ;2 F 3 5 §
= = - 2 £ 5 & 55 B 5 £ o B § & ® 5 5 £ @ 0 4
c = @ 8 o = c © = g = o 7] Q & o o > = a 2 2 =
s < ® © g £ & § ® z =< U s &% £ T B % z §
2 T @ z £ T = <) T g & @“w ¥ =
g ¢ 9 » 2 =5 § B £ & 2o % /& 3z £ £ @9 2B 5 o
] > ] Iy 5 Q o o < O © a = I} o o ™~ 0
2 * Z n ® o o 92 - = 2 =z © o2
T = 2 x b
- 2 o © R
s z 5
a I
Figure 4: cPAH boxplot from the SCIP (2003 through July 2014 samples).
100,000
T T - Min
- Max
- Median
10,000 =
X Mean
e Remedial Action Level
=
E
4 T X 1,554 T T
® 1,000
g =T 576 X779 > 773 L T 164
S 618 X 509
» - 376 i - 332 2 a0 T 261 g 40 112
< 218 = 378
§ doss - 251
= 344 223 l
2 10
ES -5
s L
S
- 1S
10
-
Note: Samples collected August 2014 thru December 2017 (post SCIP)
1
I =} © = = = = 5 © =) =) = = =) ~
No.samples ~ = © N g
[=] [aY [=) (=) [=) = & [aY
& =) €L = a v a n a 2 0 0 E @2 § g A fa) w
= a o] @ @ & = & n iy & & a H > o g o o
= v ¢} - [ = Py [= ¢ o = © £ = E > z =
ER b 2 5 g £ 3 z 2 § 3 s 2 5 S o 2 =
b @ 2 =3 4 c i 2 I~ - c =
i = 3 = § £ 8 5 ¢ » 5 z v oz B " & §
= E z v v x 3 <
w g = © 3 @ 5 2
& K] 5 4 ks
© s T
a T

Figure 5:

cPAH boxplot (August 2004 through December 2017 samples).

17



3 X T H
3 8 PR
2 2
T
El
X |
b 2
— ] I
H HE
—X 1
==
g5
g5
——{XI H
K
g
5 —X1+—
53858 21
I B e e
___x__ 0 9
£ |
—1—x ]
=
X1 }+—
g
&8
_ XA
m o
& g
“ 1]}
3
25 H—
o M
N o~
HIX 1 i
&
g g Al
o 1 =X -
3 7 -
~ i=]
HXTH || g
8 z
n
ful
-3
& 8 g
*—] 4 3
g z
. X :
a ] 1
N £
= > — A
n; % o
5 g
[ —— 2
o
g g g )
m -

(o135 Bo| ‘mp 34/8n) sgdd

L1

Elg

0z

st

[4k4

s

L0€

No of samples

asisypess

qs Sy YL

as s eay puz
(15am) 05 5 @AY 35T
as MS Am djied puejysy
Qs 15 Auusyms
s 15 oYepI MS
Qs 15 e104eg MS
5 UeAY $1e S 5
Q$/403/0S2 HioHoN
THAS VION
as S 3AY W9t
rdiIsIeas 5l
s umolagiosn
asisuaplegs
as1S3VAN S
@asisuoyBug g
AS1SBAY S
(3583) OS S AAY 15T
as/0s0 § any euoBelq
as 1S epeASN §
VS IV

PSA-UCN

Figure 6: PCB boxplot from SCIP (2003 through July 2014 samples).

o o
~ o
x—
5 F
R HXE +——
a
.__x__ -sl_MHH—U|_
g 9
L ~
T
g8
G
n S
)
I
K T
<
by
b X1 T | 1
]
~
S
of =
X[
o
2 2
7 B
——e

Note: Samples collected August 2014 thru December 2017 {post SCIF)

{oteas Fo) ‘mp B1/8n) sgdd

or

oT

©
=
~

No. of samples

ass3Y YT

ASS 3V YL

Qs s any puz

Qs Ms Am ed puelyaiy

as 35 Auuayms

(159M) @S S 9AY 3T

Qs 1S oyepl Ms

as s B10Hed MS

QsisueAys

asS/403/052 1o4oN

Qs s °AY et

asis uspiess

asSISHAN S

Qs 3s uoydugs

asiSIenY S

(3589) QS S MY 35T

as/0SD S any [euoBelq

dsisepersnN s

TSN IV

PCB boxplot (August 2014 through December 2017 samples).

Figure7

18



Outfalls thathave not beensampledsince the SClihclude:

A S Nevada St SD A 16th AveESD

A S Brighton St SD A 1-5 SD at S Ryan St
A S Garden St SD A SW Dakota St SD
A

A Georgetown SD S 96th St SD

A 1st Ave S Skeast

The S Garden-b SD at S Ryan St, and the S8t storm drains were not identified as
priorities in the SCIP. SPU is awaiting action by City Light to repair/replace the roof on the
Georgetown SteanPlant, the suspected source of the high polycyclic aromatic

hydrocarbons (PAHS)in this basin, before esampling. The S Nevada (2015) and SW

Dakota St (2016) storm drains have recently been cleaned. These systems will be sampled
in subsequent years after sediment has accumulated in the lines.

The median concentrations of arsenic measured in each outfalebiveen August2014 and
December 2017 were eitherslightly lower or similar to the concentrations reported in the
SCIP.Exceedances of the sedimentleanup objective (SCOfpr arsenic (57 mg/kg) were
low in the older samples (2 percent exceeded th8CQ. Only onesamplecollected between
July2014 andDecember2017 exceeded theéSCO.This sample was collected ifDctober
2017 from MH29, which is located just downstream of an old flush tank on the sanitary
sewer which has since been converted to a storm dma®. The flush tank is old and no
longer used. SPU intends to jet and clean this pipe in 2018.

Median PCB concentrations in thduly2014 z December 2017samples also remained fairly
similar to the concentrations reported inthe SCIP. The main exceptisrare the

7th Ave SSD S River Sthe SW Idaho St SD, where median PCB concentrations were lower
in the more recent samples and the S Brighton St SD and S Myrtle St SD where the median
concentrations in August2014- December 2017samples were higher tharthe values
reported in the SCIRTable 2).

Table 2: Outfalls where PCBs changed between SCIP and recent samples.

Outfall Results from SCIP Results from 2014-2017 samples

Median concentration n Median concentration n
(ug/kg dw PCBSs) (ug/kg dw PCBSs)

7" Ave S SD 388 7 117 22

S River St SD 291 3 114 11

SW Idaho St SD 103 4 40 10

S Myrtle St SD 1,020 5 1,750 1

Diagonal Ave S CSO/SD 86 222 155 75

5The 12-inch sanitary sewer was converted to a storm drain as part of the Diagonal Avenue S CSO Control
Project constructed in the early 1990s.
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The 7" Ave S, S River St, and SW Idahad&iinage systemswere cleaned in 20132010,
and 2012,respectively. Data presented in the SCIP included only the padeaning
samples but the new data indicatehat PCB concentrations may be declining in thesbree
systems. The SMyrtle St drainage systenwas also cleaned in 2010, but as reported in the
SCIP, there is an ongoing source in the S Myrtle St systefhe S Myrtle Swas sampled
oncebetween August2014- December2017. Additional sampling will be conductedafter
construction activities associated with the Seattle Iron and Metals storage yaah the
north side of S Myrtle St are completed.

The median concentration of PCBs in the Diagonal Ave S CSO/SD has increased by nearly a
factor of two over the past three years.This change may be due to the emphasis

following up in areas where the deéection dogdetected PCB or where SPU inspectors
suspected potential PCB sources.

With the exception of a few outfalls, median cPAH concentrations in thaugust2014-
December 2017samples were fairly similar to the concentrations reported in theSCIP
(Table 3):

Table 3: Outfalls where cPAHs changed between SCIP and recent samples.

Outfall Results from SCIP Results from 20140 2017 samples

Median cPAH (ug/ n Median cPAH (ug/ n
TEQ/KQ) TEQ/KQ)

7 Ave S SD 596 7 223 22

Norfolk CSO/EOF/SD 831 59 382 56

SW Idaho St SD 115 3 51 9

SW Kenny St SD 734 15 309 3

2" Ave S SD 216 17 378 3

S Myrtle St SD 365 5 778 1

n = number of samples

Median concentrations of cPAHhavedeclined in the 7" Ave S, Norfolk, SW Idaho, and SW
Kenny St storm drains Asmentioned above, the data presented in the SCIP for th& Ave

S and SW Idaho St storm drains included only pasteaning samples, so the recent data

may indicate that cPAH concentrations in these two systems are continuing to decline. The
August2014- December 2017dataset for the Norfolk system is fairly robust{56 samples),
becauseSPU conducted a focused investigation in this basin to identify source(s) of PAHSs,
which involved intensive inspections and sampling. However, no specific sourcegre

found. Over the past 5 years, a number of PAH sources have been identified andtrolled

in this system. This system needs to be cleaned and resampled to determine whettieare
are ongoing sources of PAHSs.

Although the recent data indicate that cPAH coraitrations may be increasing in the
2nd Ave S and S Myrtle St storm drains, there are not enough samples to confirm whether
this is the case. SPU intends to continue sampling in these two basins.
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Priorities for 2018

Source Tracing/Sampling

Source tracingpriorities for 201 8 will largely remain the same as described in the SCIP.
Changes identified based on recent sampling and business inspections asenmarized
below:

A Collect additional samples in the S Brighton St SD to determine whether there are
active sources of PCBs in this bast.

A Collect additional samples in the S Myrtle St SD basin to update information on PCB
levels in this system and evaluate the effectiveness iofiprovements made at the
Seattle Iron and Metal storage yard, which occurred in 2017.

A Collect additional samples in the ® Ave S SD to determine whether there are active
sources of cPAH in this basin.

Line Cleaning
Line cleaning in 2038 will occur on the west side of the river to take advantage of the

availability of the South Park site for solids decanting/dewatering. This site has been used
the past few years and will no longer be available when construction of the pump station
begins. MTCA grant fuding for line cleaningran out in 2017. In 2016, the end date of this
grant was extended from 2017 to 2019, but no additional money was provided.ine
cleaningin 2018 will focus on:

A RemainingMS4 portions of the ¥ Ave S SD (west)

A Alateral on the S Rer St SD system that was missed during the 20 cleaning

A A short sectionof 12-inch storm drain on S Bennett St near Denver Ave S where
elevated levels of arseni¢123 mg/kg) and PCBs (1,413 ug/kg dwjvere found
(downstream of the flush tankdescribed earlier).

SPU intends to clean at leagt,000 linear feetof storm drain lines in 2018 to comply with
Appendix 13 requirements.

Sediment Trap Pilot

SPU will retrieve the traps in March 2018. Unfortunately, the S Myrtle St traps were
affectedby construction activities at the Seattle Iron and Metals storage yard. Therefore,
SPU intends to redeploy the trapin both the S Myrtle St SD and the Diagonal Ave S CSO/SD
for an additional year of physical testing beforeunning chemical analyses on th samples.

Citywide Programs that Support Source Control Efforts in the LDW

In addition to the specific adaptive management elemenisSPU conducts other citywide
programs that support these efforts. The following is a summary of th2017
accomplishments n these citywide programs:

6 S Brighton St SD was not sampled in 2017 as planned. This system will be sampled in 2018.

7 Portions of thissystem were cleaned in 2017. The remainder will be cleaned in 2018.

21



Stormwater Facility Inspections: While inspecting a business for source control
BMPs, the flow control and/or treatment facility is also inspected. Within the LDW,
65 facilities were inspected for Code compliance with regard téow control and
treatment system code requirementsduring 2017.

lllicit Discharge Detection and Elimination (IDDE): SPU conducts sediment
sampling of onsite catch basins, right of way catch basins and drainage system
mainlines to identify sources of catamination and potential illicit discharges and
illicit connections. Sampling is conducted in tandem with business inspections to
identify and terminate sources of pollution Samples are analyzed for the LDW
contaminants of concern, includingotal organic carbon, semivolatile organic
compounds TPHDx, metals, polychlorinated biphenyls, grain sze, and occasionally
site specific parameters, suclas pH, additional metals, and volatile organic
compounds.

Water Quality Complaints: Inspectors respond tecomplaints as they are received
through the water quality hotline, webpageor agency referrals. 1i2017, 56 water
guality complaints were reported in the LDW and EWbasinsthat resulted in 5
business inspections When a complaint is reported at a busines a full business
inspection is completed.

Spill Response: Spills are dispatched through the SPU Operations Response Center
to on-call Spill Coordinators as they are received. 2017, SPU responded t66
spills within the LDW and EWbasins.

Education and Outreach: SPU funds the Resource Venture, a conservation service

£l O 3AAO01I A AOOET AOOGAOS 2A01T OOAA 6A1T OOO0OA
Program, which provides free spill kits, assistance in developing spill plan and site

specific techrical assistance to Seattle businessegpproximately 59 businesses in

the LDW and EWbasins received sjil kits, either stemming from a business

inspection or through targeted outreach. Surveys conducted of spill kit recipients
statistically show that businesses wiich participate in this program show an

improved understanding of stormwater pollution prevention.
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Attachment A: Source tracing data collected from June 2016 through December 2017
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Attachment B: Operationand Maintenancefor Duwamish Source Control Needs
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This report is provided to comply with the 2012 NPDES Phase | Municipal Stormwater
Permit, Appendix 13, which requires the City of SeattlgCity) to submit a report

AT AOi AT OET ¢ OEA #EOUGBO AOAI OGAOGET1T A 0OOOh OA
performance targets. The Appendix 13 requirement is as follows:
OsAGAT T B AT 1TPAOAOGEIT AT A 1 AET OAT AT AA DPOI C

municipal streets, to ensure future MS4 infrastructure operations, maintenance, and
capital projects address Duwamish Source Control needs. The Permittee shall
evaluate programmatic strategies for assessing existing MS4 infrastructure
conditions, and planrning and implementing repairs, replacement and rehabilitation
projects to address LDW source control. The permittee shall submit a report
documenting the evaluation effort and its results, including proposed actions,
implementation schedules and performanc® AOCA OO8 6

Background

The City owns and operates municipal separate storm sewer system (MS4) infrastructure
in the Lower Duwamish Waterway (LDW) basin that collects, conveys, treats or detains
stormwater runoff from public roadways and private parcels to aitfalls in the Duwamish
River. The infrastructure consists of ditches, inlets, catch basins, maintenance holes,
drainage lines, stormwater treatment facilities (e.g., oil water separators, wet vaults, water
guality ponds, swales), and outfalls. Stormwateassets in the LDW are also owned and
operated by others including King County, Port of Seattle, City of Tukwila, State of
Washington and private entities. Figure 1shows the approximate location of the municipal
separate storm sewer system basins in thelW.

The City currently implements an operation and maintenance program for MS4
infrastructure City-wide as required by the NPDES Phase | Municipal Stormwater Permit,
#1 1 AEOET T 3u8#8ws8 4EA #EOUGO | PAOAOEIT T O AT A
activities: adoption of maintenance standards equivalent to Chapter V of the Stormwater
Management Manual for Western Washington; annual inspection of City owned catch
basins; maintenance of catch basins that exceed maintenance standards; inspection of City
owned stormwater flow control and water quality facilities; maintenance of stormwater

flow control and water quality facilities that exceed maintenance standards; a spot check
program to inspect key infrastructure after major storm events; practices, paties and
procedures for lands and roads owned or maintained by the permittee; a variety of

roadway improvement projects that range from minor surface repair to full road surface

s o~ A 2 o 2 oA 2
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Management Plan and Annual Reports found at:
http://www.seattle.gov/util/myservices/drainagesewer/aboutthedrainagesewersystem/s
tormwatermanagementplan/

Operations and Maintenance Program

30560 $OAET ACA AT A 7A00AxAOAO ,ETA T &£ "OOETAO
Maintenance Division is responsible for the operation and maintenance of the stormwater

drainage assets in the LDWI'he South District Crew (e.g., Surface Water Management,

Underground, and Line and Grade) completes most of the work. The -@lity Crew also

AT i 1 AGAO cOi1l O1T AO 1 AET OAT AT AA OAOGEO &I O EAAEI
first response for emegency and urgent calls. Inspection and maintenance of assets is

divided by work group. Assets operate by other City Departments are inspected and

maintained by these departments.

Inspection and maintenance of stormwater drainage assets are managed througiutine
preventive maintenance (PM) work orders, norroutine service request (SR) work orders,
and work orders through the Maximo Asset Management software program, which SPU
uses to manage and track drainage and wastewater assets. The Maximo systenedsto

City GIS so that work order information in Maximo is tied to the spatial data for the asset in
GIS. Work orders are assigned to Drainage and Wastewater System Maintenance Division
Crews along with asset information and location. The Drainage andaétewater System
Maintenance Division Crews conduct the work and then document completion of work and
additional maintenance needs in a mobile Maximo application. Maximo allows Field
Operation Crews and Management to track and report on progress towardginit

required operation and maintenance requirements.

Annual catch basin inspection and maintenance

30560 AAOAE AAOET EIT OPAAOGEI1T bHOI COAIi EO AOOOA
catch basins annually and maintain those that require maintemace within 6-months. The
program is implemented by the Surface Water crews with in the Drainage and Wastewater
System Maintenance Division. Inspections are completed by a eperson crew, except on
busy arterials where additional crew are needed for traft control. Each crew inspects all
catch basins located within a map grid and utilizes a geographicalbyased catch basin
inspection program to enter data, such as sediment depths measured, and general
condition of lids, inlets, and traps. Conditions thaindicate follow-up maintenance is
necessary (such as sediment depths greater than 1.5 feet, which is generally assumed to be
equivalent to 60% of the sump depth in most catch basins) result in followp work orders

that are implemented by the underground cew with appropriate equipment (e.g., vactor
trucks for removing sediment). Crews also remove sediment from inlets and debris from
inlet lines during catch basin inspections.


http://www.seattle.gov/util/myservices/drainagesewer/aboutthedrainagesewersystem/stormwatermanagementplan/
http://www.seattle.gov/util/myservices/drainagesewer/aboutthedrainagesewersystem/stormwatermanagementplan/

Line cleaning

30560 Oi OOAA AiT 10011 EIi DI Al Al Gékib&debninpihthd EO O
LDW for the primary purpose of removing contaminated material accumulated in drainage

lines to prevent it from ultimate deposition in the LDW. The source control implementation

plan line cleaning program began in 2008, with a budge¢o clean approximately 5,000 to

10,000 linear feet of line each year in the MS4 basins that discharge to the LORgure 2

generally displays line cleaning conducted by The City of Seattle.

Line cleaning in the LDW is prioritized based on factors suclsg1) the potential for
contaminated material accumulation, (2) length of affected line, (3) potential flooding due
to reduced line capacity, and (4) video inspection needs. Line cleaning is not conducted
until source tracing efforts have been thoroughly ompleted within the portion of the

system that is slated for cleaning. Line cleaning is generally conducted by contractors,
rather than City crews because of their current workload and potential for contaminated
OAAEI AT 68 (1 xAOAOR OBl cabduétd lide cldanidg. TerfprAnA 6 A O A x
decant/treatment facilities are installed by contractors near line cleaning operations to
dispose and/or treat liquids and solids generated from the line cleaning activities. Water
removed from and used in the line leaning activities is treated and discharged to the
wastewater collection system through permits with King County. Dewatered solid material
is disposed of at an appropriate landfill facility after analyses are conducted to characterize
the material.

At some locations, line cleaning is conducted by the Drainage and Wastewater Systems
Maintenance Division by preventive maintenance (PM) tasks. This work is conducted at
regular intervals or when work orders are initiated through closedcircuit television
(CCV) inspection, complaints or other mechanisms.

Stormwater Facilities

SPU has an inspection and maintenance program based on maintenance standards to

reduce stormwater impacts associated with runoff from impervious surfaces that discharge

O OEA i#cipaDIepatate Stbrin Sewer System (MS4). This program follows the

#EOUSGO AOOOAT O 301 O0i xAOAO #1T AA j¢mpoegs )T AAA
2015, DWW200, Vol. 3z Project Stormwater Control, Appendix G outlines inspection,

maintenance, and reord keeping requirements for public and private stormwater

management facilities in the City.

The general locations of City owned and operated stormwater facilities are displayed in
Figure 3.

Municipal Streets

The Seattle Department of Transportation (BOT) implements a variety of planned
activities to improve the road surfaces of municipal streets, and source control efforts,
through repair or replacement. These activities range from major capital investments in
full road surface replacement to small ppgrams such as pothole repairs. SDOT issues
street use permits for activities conducted by businesses and individuals in the riglutf-



way. Street use permits include best management practices to reduce and control sources
of pollution. SDOT and SPU codlinate on street sweeping and rehab, replacement or
rehabilitation to improve the condition of the municipal street surface and drainage
infrastructure. Current coordination actions are described in this document.

Evaluation of Programmatic Strategies

Catch Basin Inspections Evaluation

As part of the evaluation of how the City could adjust its operation and maintenance
practices to control source of pollution, SPU reviewed catch basin inspection data for catch
basins located in the MS4 basins dischargy to the LDW and evaluated alternatives to the
existing inspection and maintenance program for the LDW, with potential cityide
applicability.

Current Approach

The City of Seattle implements the catch basin inspection requirement in S5.C.9 by
inspecting all catch basins and maintaining those that exceed the maintenance standards
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crew conducting inspection and a second crew conducting the required maintenance.
Inspections are completed by a ongerson crew, except on busy arterials where additional
crew are needed for traffic control. Each crew inspects all catch basins located within a
map grid and utilizes a geographicalljpased catch basins inspection program to entetata,
such as sediment depths measured, and general condition of lids, inlets, and traps.
Conditions that indicate follow-up maintenance is necessary (such as solids depths greater
than 1.5 feet, which is generally assumed to be equivalent to 60% of thensp depth in

most catch basins) result in followup work orders that are implemented by the
underground crew with appropriate equipment (e.g., vactor trucks for removing sediment).
During the inspection, crews remove solids from inlets and debris from inldines during
catch basin inspections.

Study Methodology

To evaluate programmatic strategies for catch basin inspection and maintenance, three
areas were investigated during 2017 to determine if a modification or alternative approach
is appropriate in the Lower Duwamish MS4 basins; evaluation of SPU catch basin
inspection data, investigation into how other municipalities conduct catch basin
inspections and an evaluation of the current SPU catch basin inspection program against
the source tracing data colleted as part of the Source Control Implementation Program.
SPU was assisted with this work by AltaTerra consulting.
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and the attribute table associated with the GIS shapefile was exported to an excel file for
evaluation purposes. Eight years of data (2009 through 2016) for approximately 2,880 CBs
in the Lower Duwamish MS4 basins were eWaated.
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basin inspection and maintenance program and identify potential options to improve
source control actions and improve the effectiveness of the program.

1 Numberof catch basins that required cleaning.

1 Number of times individual catch basins required cleaning withjas8 evaluation
period.

1 Locations of frequently cleaned catch basins relative to street sweeping routes.

1 Comparison of catch basins requiring clegnbetween priority and rpriority SCIP
basins.

SPU prioritizes Lower Duwamish MS4 basins for source control activities based upon solids
data and other factors. This prioritization was compared to the catch basin inspection data
to determine if patterns or potential changes to the catch basin inspection program should
be made to improve source control efforts.

Results of Catch Basin Evaluation

Evaluation of data collected by SPU crews between 2009 and 2016 as part of the catch
basin inspection and maint@ance program indicate that between 12% and 30% of catch
basins in the LDW require cleaning each year, and 43% of all catch basins in the LDW did
not require cleaning in any of the eight years for which they were inspected. The average
time between catchbasin cleanings is 3years.Figure 4 displays the frequency of
maintenance during the 8year evaluation period including catch basins in the priority MS4
basins in theLDW. Figure 5 displays the frequency of cleaning of the catch basins in years
in the MS4basins in the LDW.
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Figure 5z Catch Basin Cleaning Frequency 2062016
Approaches by Other Municipalities
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Stormwater staff from four municipalities in the Puget Sond region were interviewed in
2016 to compare program approaches and potential transferrable strategies that could be
6



implemented by SPUTable 1summarizes the approaches used by the Cities of Tacoma,
Everett, and Renton, and King County. Details gainadm the interviews, including pros
and cons of the different approaches according to staff in charge of implementation for
those municipalities.

Utility CB Inspection and Maintenance Approach Comments

City of Tacoma YT OPAAOO #" O [(SI5.COAHEN)AOE O A Dedicated crew inspects
and cleans 25% of each
sub-basin per year.
Additional
inspections/cleanings are
conducted as time

permits.
City of Everett Does not use an alternative approach; inspects all CBs o
an annual basis, and cleans theshat require cleaning.
City of Renton Majority of City uses alternative approach S.5.C.5.d.iii Renton feels a high level
O#1 AAT O All PEDPAOR ET1 AOOHN of service is provided
AEOAOGEO 11T AA AOOET ¢ OEA b/ using this method
the Golf Course, whichuse8 8 v 8 # 8 U 8 A8 EE  ( because the entire
AAOCGET O 11T AA AAAI OA c¢mnpyxh 4 system,including pipes
and ditches are cleaned
once approximately
every 5 years.
King County Varies depending on custodial agency. King County Roa
(Duwamish/White |EAO COAAOQOAOO OAODBI 1T OEAEI E(
Center only) approach to CB inspection. All other custodial agencies

inspect CBs on an annual basis. King County Internationa
Airport (KCIA) implements daily mechanical sweeping
and uses an alternative inspection and maintenance

approach. KCIA cleans all pipes, inlets, and CBs on a
circuit basis such that all assets are cleaned once every 3
years.

Table 1z summary of catch basin programs in other municipalies.

Pilot Study on modified Catch Basin Approach

During 2017, SPU conducted a pilot study to determine if one of the catch basin inspection
programmatic strategies allowed in S5C.9 would identify programmatic strategies to
address LDW source control andféciencies in the SPU catch basin inspection and
maintenance program. The evaluation was based upon on the catch basin information
gathered from other municipalities and the options in S5.C.9.

As part of the pilot, SPU reviewed 6 approaches to catch basnspection listed inTable 2.

Alternative Description

No Change | Existing Programz inspect all catch basins every year and conduct
required maintenance using two crews, one for inspection and one for
maintenance.

Option 1 Inspect all catch basins everyear and conduct required maintenance
using one crew that conducts inspection and maintenance at same time.

7



Option 2 Clean all catch basins once per permit cycle.

Option 3 Clean all catch basins once per permit cycle plus clean problem areas
every yeatr.

Option 4 Change frequency of catch basin inspection based upon data to every
other year.

Option 5 Change frequency of catch basin inspections based upon data to every
other year plus clean problem areas every year.

Table 2z Catch Basin Inspection Opbns

Following the review of these options, the Drainage and Wastewater System Maintenance
crews embarked on a pilot study to compare the Current option vs. Option 1. Option$2
were not evaluated at this time due to the need to coordinate with Ecologyn changing the
inspection frequency per S5.C.9.d.i.(1).

The pilot study was conducted in the SW Kenney St. an#l Ave. S Lower Duwamish
Drainage Basins. Both areas contain W. Marginal Way, have similar land use and have a
similar number of catch basinsand catch basin cleaning frequency. The study compared
the efficiency of inspecting and maintaining catch basins using the data collected in 2016
using the current approach (inspect all catch basins annually with one crew, maintain as
required using a seond crew) vs. Option 1 (inspect all catch basins annually and maintain
as required with one crew) in 2017.

The results of the pilot study of the current approach to inspection and maintenance of
catch basins (2 crews) vs. Option 1, inspection and maintance of catch basins using one
crew are inconclusive. A variety of factors, such as number of parked cars, the amount of
solids in catch basins and difference in traffic control between the current approach and
Option 1 may have influenced the results.

Comparison of Catch Basin Program to Street Sweeping Routes

The catch basin sedimentation data within street sweeping routes was evaluated in 2017 to
determine if street sweeping affects the frequency for which catch basins require cleaning.

Street sweepirg also supports pollution reduction and the Lower Duwamish Source

Control Implementation program by routinely removing trash, debris and sediment from

roadways that might otherwise wash into the storm drainage system when it rains. Some of

the street sweepng routes, including South Myrtle Street, are specifically swept as part of

OEA #EOUGO 31 OOAA #1106011 )ibpiAi AT OAOCET T bI Al
air sweepers, and uses a reduced sweeper speed to enhance patrticle pipkin MS4 areas,

such as the LDW.

Comparison of the catch basin maintenance data to the sweeping routes in the LDW were
inconclusive. The existing street sweeping routes do not appear to correspond positively
or negatively with catch basins maintenance. This finding Emilar to the findings of the
Street Sweeping Pilot Study conducted in 2009 (Seattle 2009).



Comparison of Catch Basin Program to SCIP Priorities

In 2017, SPU compared the inspection and maintenance data between priority vs. Ron
priority SCIP basins todetermine if certain areas or catch basins could be identified for
different implementation schedules to address source control needs. There are no distinct
patterns of inspection and maintenance between catch basins in priority vs. negriority
SCIP basis. Comparison of the average time between required cleaning is 3 years in both
priority and non-priority basins. Based on this evaluation no changes will be made to the
catch basin inspection and maintenance program in the LDW SCIP MS4 basins.

The SouthMyrtle Street catch basins are inspected quarterly as part of the Myrtle Street
adaptive management and Appendix 13 of the MS4 Permit. The data reviewed supports
reducing the inspection frequency of the South Myrtle Street catch basins from quarterly to
annually to be in alignment with the catch basin inspection and maintenance program in
the rest of the LDW basin. SPU will propose to Ecology that this adaptive management
requirement be revised in the 2019 permit.

Evaluation of the Line Cleaning

An evaluaion of the line cleaning program was conducted in 2017. Evaluation of the data
indicates that some lines have been cleaned through the SCIP program by private
contractors and segments of the same system have been cleaned through preventative
maintenance tiggers. This has likely resulted in duplicating efforts unnecessarilylo
reduce this duplication of effort and gain effectiveness for source control actions, the
Source Control Team and Drainage and System Maintenance will coordinate at the
beginning ofeach year to identify where each program will focus line cleaning so that
duplication is avoided As part of the refinements SPU will establi consistent PM
frequenciesfor the line cleaning program in the Lower Duwamish Waterway.

Evaluation of Stormw ater Facility Inspection and Maintenance Program

4EA POODI OA T £ OEEO AOAI OAOEI T A&EAE 00 xAO
maintenance of SPtbwned stormwater treatment facilities in the LDW and to evaluate
alternatives to the existing program br the LDW to address source control. The City has an
inspection and maintenance program based on maintenance standards in place to reduce
stormwater impacts associated with runoff from impervious surfaces and operation and
maintenance of stormwater facilties that discharge to the MS4. This program follows the
#EOUBGO AOOOAT O 301 O0i xAOAO #1T AA j¢mpoegs )1
2015, DWW200, Vol. 3z Project Stormwater Control, Appendix G outlines inspection,
maintenance, and record keepig requirements for public and private stormwater
management facilities in the City.

Comparison to Other Utilities

Three Surface and Stormwater Utilities (Cities of Renton, Tacoma, and King County) in the
Puget Sound region were interviewed in 2016 to comgre program approaches to
stormwater facility inspection and maintenance and potential transferrable strategies that
could be implemented by SPU.
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The City of Renton performs annual inspections of stormwater facilities that are completed
by summer interns.The maintenance crew conducts cleaning and repair of stormwater
facilities, and everyone on the crew rotates through the cleaning and repair jobs. The crews
do not specialize. There are 15 maintenance workers on the drainage side. The only
maintenance thd is contracted out is permitted confined space entry work. The crews use
GIS in the field to access facility information such as construction drawings and invert
elevations for where sediment measurements should be taken.

Facility inspections for the Cityof Tacoma drainage utility are done by the source control
representatives (business inspectors) rather than maintenance personnel. The City reports

that this works well for their system. The asset management group determines

maintenance needs based on thinspections (capital vs. maintenanceriented).

+ET C #1 01 OUBO 00T Oi xAOAO AZEAAEI EOEAO AOA ET OPA
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schedule and issue work orders annually to inspect all stormwater facilities to determine if
maintenance is required. If maintenance is required, a work order is established to

complete the maintenance within year for typical maintenance. The Drainage and

Wastewater Maintenance division conducts the inspections and maintenance.

The evaluation determined that the current approach by SPU Drainage and Wastewater
Maintenance Division will be continued. The evaluation identified that workhould be
done to evaluate the current preventative maintenance and job plans for the stormwater
facilities to adjust inspection frequencies if necessary and clarify information about the
facilities. SPU has recently assigned this work to the Systems Ogteon, Planning and
Analysis group who will be working with the SPU Drainage and Wastewater Maintenance
Division to make these adjustments.

Infrastructure Repair, Replacement and Rehabilitation
Move Seattle

The Seattle Department of Transportation DO Move Seattle Levy project list contains
over 50 arterial paving projects, 18 bridge projects, and over a dozen corridor (transit,
freight) projects. Move Seattle projects planned for 2016 through 2018 in the LDW are; 4th
Ave. S, E. Marginal Way, Michigan/Bay/Corson and S. Dearborn St. Move Seattle projects
will involve construction activities over or near SPU assets. Some of these projects may
offer opportunities for SPU to repair or replace assets at reduced costs through shared
pavement restoration, moblization, and traffic control costs.

| AAEOET T AT T Uh OEAOA EO Al AobpAAOAOEIwWhy £O0T 1 OE
coordination and reduced impacts to the public from construction activities. To meet this
requirement, SPU has implemented a pgrammatic approach to evaluate SPU assets in
Move Seattle and other potential roadway project areas.

The evaluation consists of reviewing CCTV and other asset condition information to
determine the condition and potential needs around repair, replacementral rehabilitation

10



of drainage infrastructure. Based on this information, SPU identifies three partnering
categories that reflect a progression of SPU involvement in roadway projects that present
an opportunity to repair, replace and rehabilitate MS4 infratructure. Categories are
determined by the existing conditions of DWW and Water assets, unavoidable impacts
from right-of-way projects to SPU systems, and opportunities to partner to replace
underperforming assets at reduced costs. The three categoriesear

1. Asset Protection and Rehabilitatiehe purpose of this category is to preserve existing
service levels at least cost and maintain sydterction Category 1 actions include
protection of SPU assets from construction impacts, standard asset repiacerd
condition driven rehabilitation.

2. Impact Driven ImprovementsCategory 2 projects requiea increased level of SPU
participation. In this categorprotection and rehabilitation of assets are not sufficient to
address project impacts to Siifrastructure; relocatioar reconfiguration of SPU assets
is required.

3. Opportunity ImprovementsCategory 3 projects are initiated to improve service levels,
reduce risk, reduce future capital and O&M costs, and/or provide service where there
currentlyis none. This category represents the highest level of SPU participation, and it is
the most resouremtensive category. Category 3 projects will likely include many
Category 1 protection and/or rehabilitation actions and minor Category 2 +ompaast
adions.

As opportunity and budget allow, SPU will be implementing repair, replacement and
rehabilitation projects of MS4 infrastructure that are identified during evaluation of Move
Seattle opportunities. It is anticipated that these actions will help addss source control
needs.

South Park Conveyance Project

SPU, in partnership with SDOT, will be implementing a project to improve road surfaces

and construct right-of-way and drainage conveyance improvements for approximately

3,600 linear feet of roadwayand 880 linear feet of storm pipe, within the ™ Ave. South

MS4 basin. The 7 Ave. South MS4 basin is a SCIP priority basin and this project will

address source control needs by repairing, replacing or rehabilitating stormwater and

roadway infrastructur e. Most roads in this area are in poor condition. SPU and SDOT have
partnered to address these longstanding needs by leveraging investments from both
AAPAOOI AT OOs8 'l OET OCE OEA AOAA T AU 110 AA
priorities, when looked at from a Citywide perspective, the benefit to each department
presents a significant opportunity to make improvements.

Performance targets and Implementation Schedules

SPU will continue with the current approach to inspection and maintenance of @t basins.
The schedule will be to inspect all catch basin annually, including those on S. Myrtle St, and
to perform maintenance as needed within @nonths. The performance target is the target
contained in the permit under S5.C.9.d.iii, inspect all catddasins and achieve at least 95%

of required inspections.
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SPU will continue with the current approach to annual inspection and maintenance of
stormwater facilities owned and operated by the permittee. The performance target is the
target contained in the germit under S5.C.9.c iii, inspect all sites and achiever at least 95%
of required inspections.

SPU will continue with the current approach to line cleaning in the Lower Duwamish SCIP
basins as detailed in Section 7 of the 2018020 Source Control Implemenation plan which
is designed to clean a minimum of 4,000 linear feet of storm drain line each ye&PU will
be working to establishconsistent PM frequencies as part of the refinements to planning
and scheduling associated with the line cleaning prograin the Lower Duwamish
Waterway. SPU will hold an annual meeting between the Source Control Team and the
Drainage and Wastewater Maintenance team to coordinate line cleaning efforts between
contracted crews and SPU crews.

SPU will report on progress and amomplishments made towards completion of the South
Park Conveyance Project in the 2021 Annual Report.

SPU will continue the development and refinement of preventative maintenance and job
plans for City owned stormwater infrastructure and report on statusm the 2021 Annual
Report.
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Figure 1. Location of the municipal separate storm sewer system basins in the LDW.
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